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Abstract 
The nature of ethnic residential clustering involves diverse population segments which through their 
location decisions influence the spatial patterns of ethnic settlements. While residential location is 
in part determined by outside constraints, choice plays a role too, making the study of preferences 
an important research topic. Along with differences in socio-economic characteristics, literature 
often emphasises the role of unobserved (behavioural) elements in the formation of preferences for 
ethnic neighbourhood composition. This paper tests the potential of latent class choice models to 
examine both observed and unobserved heterogeneity in residential choices across ethnic groups. 
The empirical example is estimated on stated preferences data from Lugano, Switzerland. The 
results indicate different ethnic attributes as key choice drivers for households belonging to three 
latent classes, where the origin of households is the best predictor of class membership. Swiss 
citizens are mainly concerned about high shares of foreigners, advantaged foreigners favour their 
co-nationals, while disadvantaged foreigners hold both of such preferences. 
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1. Introduction 
Among a variety of factors that can influence ethnic residential segregation in urban areas, the 
debate focuses on two main segregation drivers: households’ preferences for a specific ethnic mix 
for their neighbourhood and the constraints they face in accessing the most desired locations. As 
documented by many international studies (Farley et al. 1978; Clark 1992, 2009; Charles 2000, 
2003; Bolt and Van Kempen 2003; Zorlu and Mulder 2008; Schaake et al. 2010; Doff and 
Kleinhans 2011), a key role in explaining the voluntary groupings is played by preferences of 
households to reside in proximity to their community of origin. The ethnic composition of the 
neighbourhood thus represents one of the characteristics people account for when choosing their 
residential location (Åslund 2005; Ibraimovic and Masiero 2014). On the other hand, involuntary 
segregation can be caused by accessibility constraints, such as discrimination in the housing market 
or the weaker socioeconomic position of some ethnic minorities with respect to the mainstream 
hosting society (Darden 1986; Massey and Denton 1993; Charles 2003; van der Laan Bouma-Doff 
2007).  
 
The debate over voluntary and involuntary causes of ethnic segregation in Europe is still open, in 
academia as well as in the political debate. In fact, these two forces can and often do act together 
assuming different importance and magnitude in different countries and urban contexts as well as 
for different ethnic communities. Indeed, in some contexts and for some ethnic communities, 
segregation can be largely due to preferences (e.g. whites in the USA and natives in Europe as 
shown by Charles [2000] and van der Laan Bouma-Doff [2007]), while for other ethnicities, 
especially those who exhibit a weaker socioeconomic position, choices can be significantly 
constrained. Nevertheless, the literature has shown how puzzling it is to identify and untangle the 
real causes driving segregation phenomena, in part due to the opposite effects they may have. A 
greater understanding of preferences can help understand the role of choice in this process, while 
also shedding some light on the difference between people’s aspirations and their actual situation. 
 
In this study we aim to explore the aspect of voluntary self-segregation, guided by preferences for 
co-ethnics. To allow us to separate out preferences from involuntary segregation, we need to rely on 
experimental data rather than real world location choices, a point we discuss in detail in Section 3. 
Through the analysis of the existence of a “pure” preferences effect, and the quantification of the 
relative importance of different neighbourhood characteristics (including monetary valuations), we 
can gain unique insights into preferences. For example, if the willingness to pay (WTP) for living 
next to the co-ethnics is small, it could indicate that observed segregation of an ethnic community 
might be determined by involuntary causes, while a high WTP would imply that the voluntary 
concentration of same ethnicity members may be a more probable reason. 
 
A large body of literature on ethnic segregation not only shows the existence of ethnic preferences, 
but also indicates substantial heterogeneity in such preferences among diverse ethnic groups (see 
for e.g. Clark 1992, 2009; Charles 2000; Sermons, 2000). The literature findings suggest that 
different ethnic groups exhibit different segregation behaviour, some being more prone to clustering 
among their own ethnic community, others being open to ethnically mixed residential environments 
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(see, e.g., Farley et al. [1978]). Along with the differences in socio-economic characteristics of 
immigrant households, the segregation literature often emphasises the role of underlying 
behavioural elements, such as attitudes and perceptions of different ethnic groups in the formation 
of preferences for the ethnic composition of a residential environment. In that context, Andersen 
(2015) highlights immigrants’ success in social integration as a factor that can lead to different 
attitudes in relation to ethnic preferences. He also mentions other attitudinal elements such as 
feelings of belonging to the country of origin as a possible preferences driver. Homophily is another 
behavioural element that is argued to influence the preferences for ethnic residential environment 
(Lin and Harris 2008). However all these elements can be difficult to observe and account for in 
models (especially if multiple factors underlie certain behaviour) leading to possible omission of 
important heterogeneity drivers. This could prevent the full understanding of the differences in the 
residential behaviour of a heterogeneous population and, in particular, the taste dissimilarities for 
ethnic composition of neighbourhoods, essential for analysing the dynamics of ethnic 
concentrations. The questions that arises in this context is how to account for diverse heterogeneity 
sources (observed and unobserved to the researcher), that have an impact on preferences for ethnic 
neighbourhood composition. 
 
A suitable method for studying preferences for co-ethnic neighbours or for a certain ethnic 
neighbourhood composition is the analysis of residential location choice behaviour (McFadden 
1974, 1977). This theory assumes that households select the location providing them with the 
highest utility among the available alternatives. Indeed, according to the Random Utility Modelling 
(RUM) framework, the utility assigned by each household to each of the available alternatives will 
depend on the characteristics of those alternatives and the preferences (sensitivities) of households 
to these characteristics. Various advances in such methods have been developed with the aim of 
representing heterogeneity in choice behaviour 1 . Among the most popular methodological 
extensions, the Latent Class Choice Model (LCCM) not only analyses heterogeneity due to 
observed socio-economic characteristics, but is also able to account for unobserved factors which 
could affect the preferences of diverse population segments. Incorporating such random 
heterogeneity is especially important if we assume that some behavioural latent factors underlie a 
specific choice behaviour (Walker and Li 2007; Hoshino 2011). We assume that such unobserved 
factors exist in the particular context of ethnic preferences, where heterogeneity is not only due to 
differences in individual-specific variables, but also due to unobserved factors, such as attitudes 
towards co-ethnics and other ethnic groups. 
 
Relying on the methods developed for modelling residential location choice behaviour, this paper 
aims to explore ethnic preferences and their impact on residential location choices. In particular, it 
focuses on accounting for the observed and unobserved sources of heterogeneity that might affect 
the residential choice behaviour of different ethnic groups. For this purpose, we test the potential of 
the LCCM method applied on a dataset stemming from a Stated Preferences (SP) experiment of 
                                                          
 
1 For an extensive overwiew of the methods see Train (2009). 
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neighbourhood choice. The choice survey is conducted in the Swiss city of Lugano in 2010 
(Ibraimovic, 2013; Ibraimovic and Masiero 2014). In this particular paper, we aim to explore: 
i) If latent segments holding diverse preferences for neighbourhood mix exist? 
ii) Which household characteristics explain variations in such preferences?  
iii) How do these effects translate into monetary valuations (willingness-to-pay) for different 
ethnic and non-ethnic neighbourhood characteristics? 
Various socio-economic covariates affecting residential location choice decisions and, in particular, 
those potentially related to the tastes over ethnic neighbourhood characteristics, are tested as 
predictors of the class-membership model.  
 
The remainder of the paper is structured as follows. A literature overview is presented in Section 2, 
followed by a description of the data and the context of the study in Section 3. Section 4 defines the 
methodological approach and model specification, while the model results are discussed in Section 
5. Finally, Section 6 draws conclusions and proposes recommendations for further research. 
 
2. Literature overview 
 
Residential location choice (RLC) models have been extensively used to analyse the determinants 
of housing choice behaviour, i.e. the preferences over a wide set of location characteristics that 
drive these choices. Although many studies find origin and ethnicity to be among the significant 
location choice drivers (Schirmer et al. 2104), RLC models have only been used in a limited 
number of studies to directly examine segregation issues.  
 
In fact, preferences for ethnic neighbourhood mix have been commonly addressed through different 
stated preferences methods, especially in the US context with studies such as Multi-City Study of 
Urban Inequality in the ‘90s. Such methods analyse ethnic preferences from stated choices among 
hypothetical neighbourhoods with different ethnic composition. The most prominent examples of 
applications include those by Farley et al. (1978, 1997, 2000) and Krysan (2002a, 2002b) in several 
US cities. The studies find the existence of ethnic preferences, where these differ across diverse 
ethnic groups. Many other studies follow, developing such methods in various directions. For 
example, in Charles (2006) and Krysan (2016) the respondents are asked to describe their ideal 
neighbourhood in terms of ethnic mix. A very interesting attempt to capture and isolate the social 
class effects that might be embedded in ethnic preferences, i.e. the way people perceive ethnicity as 
a proxy for social class, was proposed by Krysan et al. (2009). They use a video experiment in 
which ethnic composition and social class characteristics were manipulated to infer the ethnic 
preferences free from the social class effects. The findings from Detroit and Chicago show that 
ethnic composition had a significant impact on neighbourhood desirability, net of social class 
effects. 
 
However, all these survey methods imply ethnic description of the neighbourhood, in terms of 
shares of different ethnic groups, as the only driver of residential choices. Whereas in the real world 
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settings, a compensatory behaviour is more likely to be employed by households to trade-off among 
different location characteristics, ranging from the house prices, school quality to commuting time 
and local amenities. It is possible that in some contexts of severe segregation, ethnic factors can 
overtake other choice drivers, while in other contexts they might be much less important as 
characteristics of consideration when choosing a particular residential location. In either case, it is 
essential to quantify the relative importance of ethnic versus other neighbourhood characteristics, so 
to understand whether the segregation patterns are driven by ethnic preferences or not. These are 
some of the key advantages that RLC and choice experimental methods offer to analyse ethnic 
preferences in relation to location choices on one hand and the resulting segregation patterns on the 
other. 
 
Coming back to the RLC applications, Sermons (2000) was among the first to look specifically at 
the ethnic neighbourhood composition testing various questions over the ethnic preferences and 
segregation outcomes. Aslund (2005) estimated a choice model on revealed preferences (RP) data 
from Sweden, finding that both the presence of co-ethnics and the presence of other immigrants act 
as attractors for new and old immigrants. Ibraimovic and Masiero (2014) analyse ethnic preferences 
in the Swiss context, and measure the impact of these preferences on residential location choice 
behaviour among other location choice drivers. In the same context, Ibraimovic and Hess (2016) 
test and confirm Schelling’s (1971) hypothesis relating to asymmetries in ethnic preferences, i.e. the 
weak ethnic preferences assumption. They find that “individuals tend to be averse to decreases in 
the share of their co-nationals, while being indifferent to any increases”. However, such results vary 
across ethnic groups indicating important heterogeneity. Moreover, Zhang and Zheng (2015) 
estimate a RLC model on US data, with the aim of investigating the preferences and willingness to 
pay for increase/reduction of segregation at a city level. They find that both white and black 
households dislike segregation, whereas the willingness-to-pay for less segregation is bigger for 
blacks than for whites. All these studies confirm the existence of heterogeneity influencing ethnic 
preferences for different ethnic groups, which can often result independently from the observed 
socio-economic characteristics (Ibraimovic and Masiero 2014). The urge is thus on applying the 
methods able to represent observed and unobserved heterogeneity, measure its impact on residential 
location choice behaviour and provide valuable insights over the underlying factors affecting such 
behaviour. 
 
Since the importance of recognizing taste differences in models of choice behaviour has been 
emphasised (McFadden and Train 2000), several methods for incorporating observed and 
unobserved heterogeneity have been proposed. Accommodating observed heterogeneity stemming 
from the differences in individual-specific characteristics through interaction terms or deterministic 
segmentation (Train 2009) are the first step undertaken in most applications. Beyond the observed 
sources of heterogeneity, the literature on choice behaviour indicates that an important part of 
individual-level taste variations results from unobserved factors (Bhat 2000). Similar conclusions 
have been drawn in the residential location choice context (Walker and Li 2007; Hoshino 2011). 
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According to such recommendations further model extensions allowing for random heterogeneity 
were developed, the Random Coefficients Logit Model (RCL) and the Latent Class Choice Model 
(LCCM). 2  
 
In a LCCM, the sample population is divided into a number of classes, each class having its own 
parameters vector, where each individual belongs to a class up to a probability, and where that 
probability is a function of the individual’s characteristics. This model thus combines deterministic 
and random heterogeneity in preferences. One of the first papers to address the latent heterogeneity 
in discrete choice models through the segmentation of population was by Swait (1994), followed by 
Gopinath (1995), Ben-Akiva and Boccara (1995) and several other authors. In the context of 
residential location choice decisions, Walker and Li (2007) tested the impact of lifestyle preferences 
on residential choice behaviour. Considering the concept of lifestyle as a latent driver of residential 
location decisions, they investigated its impact on the tastes for different location characteristics. In 
another application, Ettema (2010) studied the heterogeneity in preferences for commute distance 
across commuters and telecommuters. The findings suggested that although telecommuting does not 
significantly impact the relocation choice in the simple MNL model, the distinction between 
different segments in LCCM can add to the explanation of the impact of telecommuting on 
residential location choice patterns. 
 
The ability to link heterogeneity in preferences to observable individual-specific characteristics is 
one of the characteristics of LCCM that could greatly benefit the analysis of ethnic segregation 
patterns. Several socio-economic and demographic variables have been indicated as potential 
determinants of the differences in tastes for ethnic neighbourhood mix. However, to the best of our 
knowledge, there are no existing studies employing this framework in the ethnic segregation 
domain. Our goal is therefore to exploit the potential of the LCCM for exploring the sources of 
heterogeneity affecting the residential location choice behaviour of different population subgroups. 
 
3. Data 
The main dataset used for the analysis is based on the Stated Preferences experiment of 
neighbourhood choice conducted in the Swiss city of Lugano in 2010 (Ibraimovic 2013). The 
survey involved a stratified sample of the city population, which in 2008 comprised 78,025 
inhabitants. In particular, all residents (over 18 years of age) were stratified according to their 
origins3 (in 10 different nationality groups shown in Table 1) and their neighbourhood of residence. 
They were then randomly sampled and the female or male household head was interviewed. In 
order to allow households from diverse national backgrounds to take part in the experiment, some 
less represented nationalities were oversampled.4 A final sample of 133 households of different 
                                                          
 
2 For advantages of LCCM over RCL see Hensher and Greene (2003) and Hess et al. (2009). 
3 Origin is defined on the basis of citizenship. We define the foreign population as all the residents with a foreign 
citizenship (i.e. non Swiss citizens). 
4 The sampling procedure did not affect the model results since the sampling criteria was based on exogeneous 
individual-specific variables and not the choice variable (Manski and Lerman, 1977; Manski and McFadden, 1981). 
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origins and socio-economic status participated in a SP choice experiment and a household survey 
which collected information about their present residential location and their socio-economic 
characteristics. 
 
3.1. Ethnic communities and residential concentration patterns in Lugano 
Lugano has a large foreign population (nearly 40%) from over 120 countries world-wide. Even 
though the immigrant population is very diverse, just a few countries of origin make up a large 
share of the total (Table 1). Due to its geographical position, the Italian community dominates with 
53% of the total foreign population (corresponding to 21.22% of the overall city population). The 
second most represented nationality group are citizens from former Yugoslavia (nearly 17%), 
followed by Portuguese (6%), Germans and Turks (each make up less than 3%). For the purpose of 
this study, the remaining nationalities were clustered in four groups according to geographical and 
linguistic similarities, namely rest of EU, USA and Australia (c.a. 7 % of foreigners), East Europe 
and Asia (c.a. 6% of foreigners), South America (3,5% of foreigners) and Africa and Middle East 
(c.a. 3% of foreigners). 
Similarly to other European countries, the foreign population in Switzerland is more represented in 
urban centres. Foreigners are also often clustered in certain neighbourhoods where they sometimes 
outnumber the native population. In Lugano, the share of foreigners in different neighbourhoods 
varies from 12% to 30% in suburban neighbourhoods, and reaches up to 57% in central 
neighbourhoods.  
Even though there are no cases of segregation of single nationality groups, there is a tendency of 
different nationalities to group in specific neighbourhoods. Among the most clustered nationalities 
are the citizens of South American countries, Turkey and former Yugoslavia, but also some western 
European and American communities. From the patterns of clustering of single nationality groups, a 
certain socio-spatial hierarchy emerges. On the one hand, the citizens from wealthier EU and other 
Western countries predominantly inhabit more attractive city neighbourhoods together with the 
natives; on the other hand, immigrants from other countries are mostly located in large residential 
districts with higher than average foreign population. Such distinct patterns of residential location 
among “advantaged” and “disadvantaged” foreign communities are also present in other major 
Swiss cities (Arend 1991). Following this categorization of the foreign population in the Swiss 
context, we aim to explore the heterogeneity in preferences for these two groups of foregners, along 
with the native population. Accordingly, we define as the “advantaged foreigners” category citizens 
from the Western EU countries, US, Canada and Australia, whereas the “disadvantaged foreigners” 
category comprehends nationals of Former Yugoslavia, Turkey, Portugal, Eastern Europe and Asia, 
South America, Africa and Middle East. 
[Table 1 near here] 
 
3.2. The Stated Preference experiment of neighbourhood choice 
As already mentioned in the introduction, the use of data on real world residential location choices 
would not allow us to reliably tease out preferences for specific neighbourhood characteristics, as 
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real world decisions are affected by constraints other than pure preferences. Moreover, as explained 
in Sermons (2000) other biases from the use of RP cross-sectional data might arise. Firstly, biases 
could arise due to the assumption that all households evaluate the same set of location 
characteristic; secondly due to the potential substantial change in location characteristics including 
ethnic neighbourhood mix from the time when each of the households has made the present location 
decision; and thirdly due to the relocation costs that might prevent a household from moving even if 
the present location is not the one that maximizes its utility. For these reason, unlike the other RLC 
applications using RP data to study ethnic preferences (e.g. Sermons, 2000; Aslund, 2005), we 
relied on a stated preference (SP) survey, and in particular a stated choice (SC) setup, which 
obviates such biases. 
SP surveys are a widely used method for identifying preferences in cases where revealed 
preferences (RP) data are unavailable or inadequate to indentify preferences (Louviere et al. 2000). 
They are used as the key data source for numerous studies that guide policy making across fields as 
diverse as transport, environmental protection, health and resource and energy economics. In the 
case of residential markets, we cannot use revealed preferences due to the choice-constraint issue 
(see. Van der Laan Bouma Doff, 2007), which is related to the socioeconomic position of ethnic 
minorities and thus price, discrimination and other causes of accessibility constraints which do not 
allow a free choice among neighbourhoods especially for disadvantaged ethnic communities. These 
correlations would prevent us from producing meaningful estimates of the relative importance of 
different neighbourhood characteristics.  
SP methods have developed extensively since the early days when studies relied primarily on 
contingent valuation and other more direct preference elicitation methods (e.g. transfer price 
questions). When applied carefully, SP methods can produce results that are in line with real world 
preferences. A key component in this context is to make the surveys realistic for the respondent, 
allowing them to relate to the choice they are faced with. In our specific context, we do this by 
pivoting (framing) the SP experiment around respondents’ real neighbourhood of residence, 
permitting us to adapt the hypothetical choice settings to respondents’ housing situation as well as 
the urban context, increasing realism and reducing the risk of biased responses. 
In order to reveal preferences for ethnic characteristics of the neighbourhood, the SP experiment 
presents respondents with multiple choice scenarios, each time involving a hypothetical situation 
where they are asked to choose one among three alternative neighbourhoods. The first 
neighbourhood option being the respondent’s actual area of residence, where the attribute values 
correspond to real observed values. Given the pivoted experimental settings, the present 
neighbourhood of residence constituted the reference alternative in the choice experiment design. 
The second and the third neighbourhoods were represented by two hypothetical alternatives with 
attribute levels pivoted around the values of the reference neighbourhood. This setting permitted 
respondents to recognize a familiar choice situation, thus making the choice experiment more 
realistic and reliable. 
These three neighbourhoods were described by a number of different characteristics as follows. 
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 The experiment was primarily aimed at analyzing the preferences for ethnic neighbourhood 
characteristics, particularly exploring the self-segregation propensity among the own 
community of origin, represented by the concentration of co-nationals as the first attribute 
describing the three alternative neighbourhoods. This was defined as the number of co-
national inhabitants in the neighbourhood over the total number of co-nationals in the city. 
 Secondly, the sensitivity to different levels of foreign population in the neighbourhood was 
represented by the share of foreigners attribute. This was defined as the number of non-
Swiss residents over the total number of residents in the neighbourhood 
 Finally, the experiment included variables indicating the travel time to work and the monthly 
dwelling rent, which are, according to the literature, among the main drivers of residential 
location choice decisions. The actual value of the monthly rent and travel time to work by 
habitually used transport mode were asked to each respondent in a set of pre-survey 
questions, thus they were input into the choice experiment, creating the values for 
alternative neighbourhoods based on the attribute levels and the experimental design. 
Table 2 presents some summary details of the experiment. Each neighbourhood attribute contained 
the reference value level (the observed value in the residential location of respondents) and four 
additional levels expressed as positive and negative percentage deviations from the reference value. 
The range of percentage deviations was established according to the urban context under exam.  
[Table 2 near here] 
Based on fractional factorial orthogonal design, the experiment contained 25 choice tasks divided in 
two blocks of 12 or 13 choice tasks, as presented in the Figure 1. The values of attributes describing 
the alternative neighbourhoods varied across every choice task. Each respondent was assigned one 
of the two blocks, thus responding to 12 or 13 choice tasks. The SP choice experiment 5 was 
conducted through face-to-face computer assisted interviews where the respondents were asked to 
select their favourite neighbourhood of residence among three alternative options across the 
different choice tasks. The question asked to respondent in the choice experiment was the 
following: “We present you the characteristics of your present neighbourhood and those of two 
other neighbourhoods in the city of Lugano, in 10 years time. Imagine that you can choose to live in 
the dwelling same as your, situated in one of these neighbourhoods. In which of these 
neighbourhoods would you want to live?” They were instructed to make their choices only on the 
basis of the attributes used to describe the neighbourhoods and asked to imagine that other 
attributes, such as for example the characteristics of their dwelling, would remain unchanged in the 
other neighbourhoods. Moreover, the respondents were told to assume no relocation costs. A total 
of 1,626 valid observations, collected from 133 households, were used for the empirical analysis. 
[Figure 1 near here] 
                                                          
 
5 For an extensive review on SP choice experiments and experimental design see Louviere et al. (2000) and Hensher et 
al. (2005). 
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To recap, the advantage of this hypothetical setting is the ability to produce “net” relative valuations 
of the different characteristics of neighbourhoods, free of the influence of involuntary causes. The 
neighbourhoods are described by different ethnic and non-ethnic characteristics, such that the 
resulting choice relies on trade-offs among these characteristics, revealing respondents’ preferences 
for the factors driving their choices.  
 
3.3. Additional data 
For analysing the heterogeneity in preferences, a set of socio-economic and demographic variables 
were collected in a previously conducted household survey on the same set of respondents. The data 
included information on the origin, income, education, religion, national language proficiency, 
language used in free time, years lived in Switzerland, occupational status, age, and other 
characteristics. The descriptive statistics of socio-economic variables of the SP survey sample are 
presented in Table 3. 
[Table 3 near here] 
As discussed in the Section 3.1, we base our analysis on three distinct segments of population, 
namely advantaged foreigners, disadvantaged foreigners and native population. Advantaged 
foreigners tend to exhibit similar characteristics and status as the native population. They have lived 
in the country for 31 years on average and are slightly younger that the Swiss. Disadvantaged 
foreigners are on the other hand the most recent immigrants in the country with 18 years of average 
residence, and are considerably younger than the other two groups (nearly 38 years on average). 
This is mainly due to their immigration motivation, namely economic migration or asylum seekers 
and refugees. The level of income between the three groups on average shows slightly lower values 
for disadvantaged ethnic minorities, despite their education level being higher than that of the 
natives. Advantaged foreigners have the highest education and income level, while their Italian 
language proficiency is higher than that of the disadvantaged foreign communities. This could be a 
result of a considerably longer residency in Switzerland compared to disadvantaged foreigners. On 
average, the Swiss are the oldest group which also shows the lowest residential mobility. Together 
with advantaged foreigners, the Swiss tend to live longer in the same neighbourhood and dwelling 
(more than 14 and 13 years respectively). Disadvantaged foreigners show higher mobility levels, 
residing on average just over 10 years in the same neighbourhood, and 8 years in the same dwelling. 
 
4. Modelling framework 
4.1. Choice modelling framework 
As already mentioned in the introduction, we conduct our analysis using mathematical structures 
belonging to the family of random utility models, and specifically discrete choice models. For a 
detailed overview of these models, see Train (2009). Discrete choice models are used to analyse 
individual choices made by decision makers, in this case the choice between different 
neighbourhoods. They explain that choice by the notion that each of the neighbourhoods has an 
associated utility for the decision maker, and that a rational decision maker chooses the 
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neighbourhood which provides him/her with the greatest utility. The utility is a function of the 
characteristics of the neighbourhood and the sensitivities of the decision maker, which vary in the 
population. The outputs from the modelling work are coefficients (say 𝛽𝑘  for characteristic 𝑘 ) 
which represent the marginal utilities, showing the change in utility resulting from a change in the 
associated attribute ( 𝑥𝑘 ). The utility that a given decision maker 𝑛 obtains from choosing 
neighbourhood 𝑖 is then given by 𝑈𝑖,𝑛 = ∑ 𝛽𝑘𝑥𝑘𝑘 + 𝜀𝑖,𝑛 where 𝜀𝑖,𝑛 is an error term that accounts for 
the limited knowledge of the analyst, and which is assumed to follow an extreme value distribution 
in logit models. In a simple MNL model, the probability of decision make n choosing a given 
neighbourhood i (out of j=1,…,I) is given by 𝑃𝑖,𝑛 =
𝑒𝑉𝑖,𝑛 
∑ 𝑒
𝑉𝑗,𝑛 𝐼
𝑗=1
 , where 𝑉𝑖,𝑛 = ∑ 𝛽𝑘𝑥𝑘𝑘 , i.e. the 
probabilities are independent of the error term.  
A key characteristic of the models is that behaviour is compensatory, in that poor ‘performance’ on 
one characteristic can be compensated by good performance on another (so for example lower rent 
can compensate for a longer commute). By comparing the individual coefficients with each other, 
an analyst can obtain insights into the relative importance of different neighbourhood characteristics 
in driving preferences. By comparing the sensitivities of non-cost characteristics of the 
neighbourhood to the sensitivity to cost, an analyst can compute willingness to pay (WTP) 
measures which show how much a decision maker is willing to pay extra in rent (in our case) to 
improve a given characteristic of his/her neighbourhood. For example, a WTP for increasing the 
share of co-nationals would be given by 
𝛽𝑐𝑜−𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝑠
𝛽𝑟𝑒𝑛𝑡
, showing how much extra respondents would 
be willing to pay in rent per month to increase the share of co-nationals by one unit (i.e. one 
percentage point). 
4.2.Treatment of heterogeneity 
In a simple MNL model such as discussed in Section 4.1, the treatment of heterogeneity across 
individual decision makers is limited to interactions with respondent characteristics, such as income 
and age, for example. In particular, instead of assuming a constant sensitivity to rent, i.e. 
𝛽𝑟𝑒𝑛𝑡𝑥𝑖,𝑟𝑒𝑛𝑡 for neighbourhood i, we might use 𝛽𝑟𝑒𝑛𝑡 (
𝑖𝑛𝑐𝑛
𝑎𝑣.𝑖𝑛𝑐
)
𝜆
𝑥𝑖,𝑟𝑒𝑛𝑡, where, with 𝑖𝑛𝑐𝑛 being the 
income of respondent n and av.inc being the average income in the sample, 𝜆 is now an estimate 
income elasticity. If 𝜆 is 0, there is no income effect, while, if 𝜆 = −1, we have that the rent 
sensitivity halves when income doubles. 
While socio-demographic interactions such as an income effect can help explain some of the 
differences in preferences across individuals, a large share of heterogeneity will remain 
unexplained, due to intrinsic differences in preferences across decision makers as well as a failure in 
many datasets to capture all relevant respondent characteristics that could explains differences. 
In our paper, we make use of a Latent Class Choice Model (LCCM) to capture such differences. 
The main assumption of LCCM is that the population can be classified in S latent classes, where the 
decision-makers belonging to the same class exhibit homogeneous preferences, while these tastes 
are allowed to vary across different classes revealing different sensitivities to alternatives’ attributes 
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for each population segment. Decision-makers are not deterministically segmented into defined 
classes, but are assumed to belong to each latent class with a certain membership probability. Each 
respondent has a non-zero probability of falling into every class, thus allowing for random 
heterogeneity in preferences. The way in which a respondent belongs to a given class is not 
imposed by the analyst, but is estimated alongside all other model parameters. A membership 
probability is defined for each person and for each class, and the class membership model 
probabilistically assigns individuals to different classes according to their individual-specific 
characteristics.6  
 
In a given LCCM model, we will have S different latent classes, where the optimal number for S is 
determined by the analyst using an iterative model fitting exercise. We would first try a simple 
MNL model, where S=1, before moving to a LCCM model with S=2, and then increasing S until no 
significant further gains in model fit or behavioural insights are obtained. For this purpose, some 
goodness of fit criteria such as the Bayesian Information Criterion (BIC) or the Akaike Information 
Criterion (AIC) are widely used. However, as discussed in Scarpa and Thiene [2005], it is 
important for researchers to also opt for selecting the model that offers the most meaningful and 
interpretable results, an approach that is used in our analysis. 
 
In a model with S classes, we will have S different class membership probabilities for each 
respondent n, given by 𝜋𝑠,𝑛 for class s and respondent n. We would have that ∑ 𝜋𝑠,𝑛
𝑆
𝑠=1 = 1, ∀𝑛. 
Since the individual-specific characteristics of decision-makers are used as determinants of the class 
membership probabilities, it is possible to describe and characterize different classes adding insight 
into the interpretation of model results. For the class membership model component we define a 
MNL model where the probability of individual n belonging to class s, is given as function of a set 
of characteristics of person n, say zn, with 𝜋𝑠,𝑛 =
𝑒
∑ 𝛾𝑠,𝑙𝑧𝑛,𝑙𝑙
∑ 𝑒
∑ 𝛾𝑐,𝑙𝑧𝑛,𝑙𝑙𝑆
𝑐=1
 where the different 𝛾𝑠,𝑙 are parameters 
to be estimated, with an appropriate normalisation, typically setting 𝛾𝑠,𝑙 to 0 for one class s, and for 
all 𝑙. In the earlier example with two classes and an impact of income, we might for example set 
𝛾1,𝑖𝑛𝑐 = 0, i.e. using the impact of income in class 1 as the base, and would then expect a negative 
estimate for 𝛾2,𝑖𝑛𝑐 given our expectation that low income people fall into class 2. 
Within each class s, the choice probabilities would again be given by a MNL model, with 𝑃𝑠,𝑖,𝑛 =
𝑒𝑉𝑠,𝑖,𝑛 
∑ 𝑒
𝑉𝑠,𝑗,𝑛 𝐼
𝑗=1
, where 𝑉𝑠,𝑖,𝑛 = ∑ 𝛽𝑠,𝑘𝑥𝑘𝑘 , i.e. having separate 𝛽 parameters in each class. 
 
The class allocation and class specific choice models are combined and estimated simultaneously 
forming a LCCM, where the probability of individual n selecting alternative i is given by the sum 
over classes s of the product between the probabilities of the class-specific choice model and the 
                                                          
 
6 For example, a model might reveal two classes, one of which captures more cost sensitive respondents than the other, 
where the cost sensitive people maybe care less about travel time. Each respondent would have a non-zero probability 
of belonging to either class, but higher income people would be expected to have a higher probability of falling into the 
low cost sensitivity class. 
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class membership model, i.e. 𝑃𝑖,𝑛 = ∑ 𝜋𝑠,𝑛
𝑆
𝑠=1 𝑃𝑠,𝑖,𝑛 , with 𝜋𝑠,𝑛  and 𝑃𝑠,𝑖,𝑛  defined as above. The 
model was coded and estimated in OX (Doornik 2001). 
4.3. Hypotheses 
The hypothetical neighbourhoods are described by four characteristics, and we have a number of a 
priori expectations about the impact of these on preferences. 
 Co-nationals concentration is employed to study households’ self-segregation preferences, 
i.e. tendencies of ethnic clustering in specific neighbourhoods. The vast literature on 
residential segregation shows that the presence of co-ethnic neighbours is one of the major 
determinants of residential location choices of immigrants as well as of the native 
population. While we expect this attribute to contribute positively to the probability of 
selecting a particular neighbourhood of residence, some taste heterogeneity is to be expected 
across households from different origins and socio-economic status.  
 Foreigners’ share tests the hypothesis that a higher share of foreign population is related to 
an unfavourable perception of the location environment in terms of quality and safety, thus 
impacting negatively on choice probabilities. According to this hypothesis, households 
would be willing to pay a premium in order to live in neighbourhoods with a larger share of 
natives and a smaller share of foreigners. However, this attribute is likely to exhibit 
heterogeneity in sensitivities across population clusters, with the main expected 
determinants being the country of origin, the income and the education level of respondents. 
In fact, past empirical evidence suggests that natives are the ones to hold the strongest 
preferences for neighbourhoods with a predominant native population, while weaker 
preferences are found to exist also for ethnic minorities. 
 Travel time to work denotes the commuting time by the habitually used mode of transport, 
expressed in minutes. We expect a negative effect of longer commuting time on the utilities 
of alternative locations.  
 Monthly dwelling rent in this study represents the cost variable based on which the WTPs 
are computed for the residential location attributes. Income is supposed to be the major 
driver of variation in sensitivity towards the dwelling price. 
 
5. Model results 
We report and compare results for two residential location choice models, the base multinomial 
logit model (MNL, referred as model M1) and the Latent Class Choice Model (LCCM, referred as 
M2). Both models involve the estimation of a choice between three alternative neighbourhoods 
(present neighbourhood of residence and two hypothetical neighbourhoods, A and B), each 
described by four attributes as defined by the choice experiment. With no sample segmentation, 
model M1 represents homogeneous preferences for residential location alternatives and attributes, 
albeit that we incorporate an income elasticity on cost, as described in Section 4. The model results 
are presented in Table 4. 
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All parameters of the base MNL model (M1) have the expected sign and are statistically 
significantly, i.e. the associated attributes have a demonstrable impact on the choice. The 
concentration of co-national neighbours positively affects the utility of (and hence probability of 
choosing) a specific neighbourhood, while the share of foreigners has the opposite effect, exercising 
a negative impact on utilities. This indicates that households prefer residential environments with a 
larger presence of their co-nationals, yet a lower presence of (other) foreign communities. Travel 
time to work and the monthly dwelling rent both exhibit negative coefficient estimates which show 
disutility associated with such attributes. The positive and significant alternative specific constant 
for the reference alternative (ASC neighb. ref) indicates the preference of households for staying in 
the present neighbourhood of residence. Since no relocation costs are assumed in the experiment, 
such result shows the existence of positive utility effects related to the current residential location 
(such as social ties, habits or attachment to the territory). The only socio-demographic characteristic 
which was included in the MNL model following preliminary testing was a continuous income 
elasticity on rent. This was incorporated as 𝛽𝑟𝑒𝑛𝑡 (
𝑖𝑛𝑐𝑛
𝑎𝑣.𝑖𝑛𝑐
)
𝜆
𝑥𝑖,𝑟𝑒𝑛𝑡, and the value of -0.9455 is very 
close to -1, showing that we see clear evidence of decreasing sensitivity to rent with increasing 
income, with an almost 1% decrease in sensitivity for a 1% increase in income. 
 
[Table 4 near here] 
After estimation of numerous intermediate models, we settled on a LCCM model with three latent 
classes, i.e. 𝑆 = 3. Each respondent is probabilistically assigned to each latent class, where the 
probability of a given respondent falling into a given class is a function of his/her characteristics. 
The allocation is estimated, rather than imposed by the analyst, i.e. it does not relate to some a priori 
social class structure. Since the LCCM is composed of the choice and class-membership model 
components, we obtain two sets of estimates related to each of these components. Thus, we define 
three latent classes based on their specific tastes for neighbourhood attributes (see the first set of 
seven coefficient estimates relative to the choice model component). Following initial tests, the 
income elasticity was kept generic across classes allowing for the same sensitivity to rent for all 
respondents.  
 
Comparing M1 and M2, the significant gains in the model fit obtained for the LCCM model (M2) 
over the base MNL model (M1) indicate an improvement in explanatory power when accounting 
for observed and unobserved sources of heterogeneity across population classes. The existence of 
diverse segments is also supported by dissimilar parameter estimates across classes, suggesting that 
different individuals exhibit substantial differences in tastes for all attributes studied in our model. 
 
Each respondent in the data has a non-zero probability of belonging to each of the three classes, 
where the probability varies across respondents as a function of socio-demographic characteristics 
(see the second set of three coefficient estimates relative to the class-membership model 
component). In a preliminary analysis, a wide range of individual-specific variables were tested as 
determinants of the class-membership probabilities. Among these, the model highlights the origins 
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of the households (distinguishing between natives, advantaged and disadvantaged foreigners) as the 
strongest predictors of probabilistic class allocation. Thus, these covariates are included in the final 
model specification as the main drivers of heterogeneity in residential choice behaviour. This means 
that households of different origins have different tastes for ethnic and other location attributes 
which then define their choices of diverse neighbourhoods. 
 
We see that being Swiss increases the probability of falling into class 2 and less so class 3 (the 
values for 𝛾2,𝑠𝑤𝑖𝑠𝑠  and 𝛾3,𝑠𝑤𝑖𝑠𝑠  are positive), but the estimates for these covariate effects are not 
statistically significant. Disadvantaged foreigners are less likely to fall into class 2 than class 1, and 
more likely to fall into class 3, but again, the effects are not very significant. On the other hand, for 
advantaged foreigners, we see a substantially higher probability of falling into class 3 ahead of class 
1 and class 2 (with 𝛾1,𝑎𝑑𝑣𝑎𝑛𝑡𝑎𝑔𝑒𝑑 normalised to zero, the values for 𝛾2,𝑎𝑑𝑣𝑎𝑛𝑡𝑎𝑔𝑒𝑑 and 𝛾3,𝑎𝑑𝑣𝑎𝑛𝑡𝑎𝑔𝑒𝑑 
are negative and positive, respectively). The nationality shares in the data along with these 𝛾 
estimates also allow us to work out sample level class allocation probabilities (using a logit style 
class allocation model), which are reported in Table 4, showing that class 3 is the largest. 
 
First insights into the heterogeneity recovered by the LCCM model can be observed by comparing 
the results across classes. We see that: 
 Increases in the concentration of co-nationals have a positive and significant impact of 
choosing a given neighbourhood only in the first and third classes. 
 Increases in the concentration of foreigners have a negative and significant impact of 
choosing a given neighbourhood only in the second class. 
 Increases in travel time have a significant negative impact only in the second and third class 
of the LCCM model, while cost has negative impact in all three LCCM classes. 
 The income elasticity recovered by the LCCM model is much weaker (and less significant) 
than in the MNL model, potentially suggesting confounding with unobserved random 
heterogeneity in the MNL model. 
 
We next use the results to compute willingness-to-pay (WTP) measures shown in Table 5, which 
contrast changes in neighbourhood composition and travel time with change in rent, thus giving an 
indication of the monetary value of such changes. For the MNL model, point values are obtained, 
showing a positive WTP for increases in the share of co-nationals, while reductions in rent are 
required to accept increases in the share of foreigners or in travel time (negative WTP). For the 
LCCM model, there are substantial differences in WTP across the three classes. For example, we 
note that the WTP for an increase in co-nationals is almost six times as large in the first class as in 
the third class, where other than cost, it is the only driver of choice in the first class. While the 
weighted averages in WTP across the three classes are similar for the share of co-nationals and 
travel time between LCCM and MNL, the weighted WTP for reducing the share of foreigners in the 
LCCM is more than twice the value from the MNL model. This highlights the importance of 
allowing for random heterogeneity.  
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[Table 5 near here] 
 
While the results in Table 5 give some overall indication of behaviour, it is far more insightful to 
link these with the socio-demographic characteristics. The class allocation parameters explain the 
role of socio-demographic characteristics in driving the probabilities of belonging to the different 
classes. Together with the observed choices in the data for different types of neighbourhoods by 
different individuals, it is then possible to work out posterior class characteristics (cf. Hess 2014). 
These would give the most likely class for each specific respondent, conditional on their socio-
demographics and the choices they have made. We can then use this information to describe the 
specific composition of each of the three latent classes, as show in Table 6. Disadvantaged 
foreigners are the largest group in the data, and also the largest group within each of the latent 
classes. However, their importance is smaller in the third latent class, where they are likely to 
account for just 54.99% 7  of that class. A difference also arises between Swiss citizens and 
advantaged foreigners. The former have a much larger presence than the latter in the second latent 
class, with the opposite applying in the third. 
 
[Table 6 near here] 
 
We next use these new weights to calculate WTP measures corresponding to those from Table 5, 
but doing this for the three different socio-demographic groups as a function of their specific 
posterior class allocation probabilities (Table 7). 
 
[Table 7 near here] 
 
Overall, the three population groups value the presence of co-nationals, disliking a higher 
foreigners’ concentration in their neighbourhood of residence. This could indicate a hierarchy in 
ethnic preferences where the co-nationals are the most desired ethnic group, while other foreigners 
are the least desired group. Nevertheless, the LCCM highlights some taste differences among the 
three ethnic groups which are shown by their WTP for different neighbourhood characteristics. 
Swiss citizens are mainly sensitive to the concentration of foreigners and the travel time to work, 
exhibiting aversion to increases in these attributes. They indeed require a compensation of CHF 65 
(corresponding to ca. 5% lower average monthly rent) for a 10% increase of the share of foreigners 
in the neighbourhood, and CHF 121 (ca. 9% of average monthly rent) for 10 minutes longer 
commuting time. To offer some external validation of these results, with an average of 40 commute 
journeys per month, this would equate to a value of travel time of CHF 18.12 per hour (CHF 12.08 
x 60 minutes per hour / 40 journeys per month). This value compares well with the values obtained 
in official value travel time studies in Switzerland (e.g. around CHF 19 per hour in Axhausen et al. 
[2008]). 
                                                          
 
7 54.99% of 48.86% (sample level class allocation probability for class 3, see Table 5) gives 26.87% (posterior class 
allocation for disadvantaged foreigners and class 3, see Table 6). 
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Disadvantaged foreigners associate the highest value among the three groups to presence of co-
nationals in the neighbourhood and are willing to pay a premium of CHF 42.5 (ca. 3% of average 
monthly rent) for a 10% increase in the concentration of their community of origin. They also 
dislike the presence of other foreigners and are sensitive to commuting time, to a lesser than Swiss 
citizens but more than advantaged foreigners. Advantaged foreigners also value neighbours of their 
same nationality (CHF 39 for a 10% increase), however they place a very low value on the share of 
foreigners, and are also less sensitive to travel time to work (CHF 60 for 10 minutes longer 
commuting time). Such results indicate differences in residential location choice drivers for 
different population segments, which account for heterogeneity in tastes for ethnic and non-ethnic 
neighbourhood characteristics. 
 
6. Conclusions 
Ethnic residential segregation can result from the choices of ethnic communities to group in same 
urban areas, or to the constraints they might face in accessing desired residential locations. In this 
study we aim to analyse the voluntary self-segregation, guided by preferences for co-ethnic 
neighbours. In particular, we focus on the heterogeneity in preferences among diverse ethnic 
groups, either driven by differences in their socio-economic characteristics (observed 
heterogeneity), or due to various attitudinal and behavioural elements often difficult to observe for 
the researcher (unobserved heterogeneity). For this purpose we test the potential of Latent Class 
Choice Model (LCCM) to account for observed and unobserved heterogeneity components in the 
analysis of ethnic segregation preferences. For the empirical analysis we use a dataset collected 
from a specifically designed Stated Preference experiment of neighbourhood choice, conducted in 
the Swiss city of Lugano in 2010 (Ibraimovic, 2013). This experiment permits us to uncover the 
impact of preferences for ethnic neighbourhood composition, free from the constraints component 
usually existing in the real housing markets (such as access barriers, shortage of accommodation 
options or discrimination effects), by implying a hypothetically free choice among alternative 
neighbourhoods. 
 
The results support the hypothesis of existence of three latent classes which differ in their housing 
choice behaviour and tastes for the ethnic residential environment. In particular, different ethnic 
attributes are considered as key choice drivers by households belonging to different latent classes. 
Among various socio-economic characteristics, the origin of households is the best predictor of the 
class membership, especially when differentiating between disadvantaged ethnic communities, 
advantaged foreigners and the native population. We analyse the differences in ethnic preferences 
and residential choice across different ethnic groups by translating the parameter estimates of the 
LCCM into the willingness-to-pay (WTP) measures for different residential location attributes. 
 
The results indicate that disadvantaged foreigners value the presence of their co-nationals in the 
neighbourhood, however disliking other foreign communities. This could indicate a hierarchy in 
their preferences which favours their community of origin, but also gives the priority to native 
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population over foreigners from other communities. The presence of underlying factors such as the 
impact of their social networks could be at the basis of such preference hierarchy. On the one hand, 
disadvantaged ethnic communities could prefer their own co-nationals due to the existence of ethnic 
networks; on the other hand they could privilege exposure to natives because of the potential 
benefits from integration within the mainstream society and higher chances of social mobility. 
Swiss respondents are mainly concerned with the presence of foreigners and travel time to work, 
valuing negatively both of these location characteristics. This suggests the propensity of natives to 
grouping behaviour, due to an aversion to a high presence of foreign inhabitants rather than self-
segregation preferences. Advantaged foreigners value their community of origin and dislike longer 
commuting time. Unlike the other two groups, they show a very small sensitivity to the presence of 
other foreign groups, which does not play a big role in guiding their residential location choices. 
 
This study represents a step forward in the attempt to account for and better explain different 
observed and unobserved elements affecting residential choice behaviour of diverse ethnic and 
socio-economic groups. A greater understanding of such differences represents a valuable 
indication for policy measures to counter the onset and further development of ethnic segregation. 
Policy measures tailored to account for preferences of identified population segments are more 
likely to be effective and cause shifts in residential location choice behaviour towards greater 
residential integration. This type of analysis could be further developed to include other 
peculiarities in residential choice behaviour of a heterogeneous population. We here propose two 
directions for future studies. Firstly, the inclusion of latent variables capturing and explaining 
attitudes and perceptions could be used in the class membership model for the class definition. 
Secondly, widening the sample size to represent and study the preferences of single nationality 
groups would allow us to examine whether they follow the mainstream theories of segregation 
dynamics or exhibit specificities in their residential behaviour. 
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Tables and Figures 
Table 1: Population by nationality group in the area of Lugano 
Table 2. Summary of the stated choice experiment 
Table 3. Stated preferences sample socio-economic descriptive statistics 
Table 4. Model results: Multinomial Logit Model (MNL) and Latent Class Choice Model (LCCM) 
Table 5. Willingness-to-pay measures in CHF (of the monthly dwelling rent) 
 
Table 6. Posterior class allocation by socio-demographic characteristics 
 
Table 7. Posterior willingness-to-pay measures across different socio-demographic groups 
 
Figure 1. Stated preference choice task example 
 
Caption: The figure illustrates an example of the stated preferences choice task presented to 
respondents in face-to-face computer aided questionnaire. 
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